BRD4 has dual effects on the HMGB1 and NF-κB signalling pathways and is a potential therapeutic target for osteoarthritis.
Osteoarthritis (OA) has traditionally been defined as a non-inflammatory disease. Recently, many studies have demonstrated that OA also has an inflammatory component. BRD4, a member of the Bromodomain and Extra-Terminal Domain family, has emerged as an important regulator of some chronic inflammatory diseases. JQ1, an antagonist of BRD4, modulates transcription of several genes. Our study demonstrated that BRD4 is up-regulated in articular cartilage of OA. BRD4 inhibition attenuated the inflammation and catabolism of chondrocytes and suppressed NF-κB signalling pathway activation. In addition, BRD4 inhibition abolished the transcriptional activity of High Mobility Group Protein B1 (HMGB1). We identified HMGB1 as a direct target of BRD4. Genetic and pharmacological inhibition of BRD4 suppressed IL-1β-induced expression and translocation of HMGB1. Chromatin immunoprecipitation (ChIP) showed the enrichment of BRD4 around the HMGB1 upstream non-promoter region, which diminished with JQ1 treatment. Finally, haematoxylin & eosin and Safranin o/Fast Green staining demonstrated that JQ1 attenuates cartilage destruction in mice with anterior cruciate ligament transection without significant toxic effects. These studies highlighted the importance of BRD4 in the chronic inflammatory reactions of OA, which, as far as we know, was the first report of this finding, and suggested that BRD4 might be a novel potential therapeutic target for the treatment of OA.